T HERE are few reports on the effects of vitamin B 6 deficiency in the mature female chicken. Cravens et al. (1943) were the first to establish the need of this vitamin for egg production and hatchability. They later established (Cravens et al., 1946) specific requirement values for hatchability by adding pyridoxine HCl to a purified diet of estimated vitamin B 6 content. Fuller et al. (1961) confirmed the previous findings and showed that severe pyridoxine deficiency resulted in complete cessation of laying. Goswami and Robblee (1958) studied glutamic-oxalacetic transaminase activity (GOT) in tissues of chicks fed diets of varying pyridoxine content. There was a significant reduction of GOT activity in the blood, liver and heart of the birds fed the pyridoxine deficient diet. Daghir and Balloun (1963) Cravens and C. A. Baumann, 1953 . Effect of dietary antibiotics on the growth of chicks receiving sub-optimum amounts of thiamine by mouth or by injection. J. Nutrition, i chicks receiving a vitamin B G deficient diet had about 45 percent of the serum GOT (SGOT) activity of control birds receiving > diets adequate in vitamin B 6 . Beaton et al. (1953) observed no , differences in the concentration of total • serum proteins between vitamin B 6 dei ficient and control rats. However they j noted a slight but non-significant change of ; the albumin/globulin ratio in pyridoxine ; deficiency. These findings were later con-; firmed in the same species by Myrtle and Pike (1960) . Vilter et al. (1953) 1 found no alterations in total serum proteins j when pyridoxine deficiency was induced by f administering the antimetabolite, deoxypyi ridoxine, to adult human patients. t Vitamin B 6 is known to play a role in ; the metabolism of amino acids. Several workers have studied the effects of its f deficiency on non-protein-nitrogen (NPN) components of serum. Hawkins et al. s (1946) observed that NPN values in the blood of vitamin B 6 deficient rats were ,' significantly higher than those in control rats. They suggested that this NPN increase might be due to an increased catabolism of amino acids, a diminished excre-tion of urea, or to a failure in the anabolic processes involving transaminations. Beaton et al. (1953) reported that vitamin B e deficient rats displayed a sustained increase in blood urea concentration following the administration of L-glutamic acid and Llysine. There is little information concerning blood uric acid values in healthy chickens. Bell et al. (1959) observed considerable variation in uric acid values in chicken serum. They reported higher uric acid levels in non-laying than in laying birds. Sturkie (1961) showed that plasma uric acid levels in the fowl are influenced by such factors as the reproductive state, health and food intake.
The authors are not aware of a previous investigation on the effect of vitamin B e deficiency on the serum proteins of the 4 Vitamin mixture supplied the following per kg. of diet: Vitamin A 9,000 I.U.; vitamin D 1,000 I.C.U.; alpha tocopheral 50 mg.; ascorbic acid 450 mg.; inositol 50 mg.; choline chloride 750 mg.; riboflavin 10 mg.; menadione 22.5 mg.; P-aminobenzoic acid 50 mg.; niacin 45 mg.; thiamine HC1 10 mg.; calcium pantothenate 30 mg.; biotin 0.2 mg.; folic acid 0.9 mg.; vitamin B12 0.01 mg. Pyridoxine hydrochloride was added to this mixture in the case of the adequate diets at the rate of 13.2 mg./kg. of diet.
6 Methionine hydroxy analogue calcium salt. hen. In the present work observations are reported on body weight changes, egg production, SGOT activity, total nitrogen, non-protein nitrogen and uric acid levels in the serum of mature pyridoxine-deficient female chickens. Also included are observations on the electrophoretic fractions of serum in relation to this deficiency.
MATERIALS AND METHODS
Two experiments were conducted with Single Comb White Leghorn females. In the first experiment 30 layers were selected at 6 months of age and divided into 3 groups of 10 birds each with similar average body weight and average egg production. The birds were placed in 3 deck individual laying cages, equipped with wire floor and situated in a room where the temperature ranged between 10 and 18.5°C. (50 and 65°F.). Tables 1 and 2 show the respective composition of the purified and practical diets used. Group 1 (experimental) received the purified diet, group 2 (diet control) the purified diet supplemented with 13.2 mg. of pyridoxine HC1 per kg. of feed, and group 3 (normal control) was fed the practical diet. Waterers were cleaned twice a day to keep microbial growth at a minimum; water and feed were supplied ad libitum. Individual feed consumption was determined at 2-week intervals and the percent egg production calculated. Individual blood samples were taken at 2-week intervals by cardiac puncture.
In the second experiment, 10 birds were selected at 9 months of age and divided into two groups of 5 each with similar average body weight and egg production. The two groups were fed the purified basal diet without or with pyridoxine supplementation, respectively. The same procedure was followed as in the first experiment except for feeding. The weekly amount of feed offered individual birds in group 2 (pairfed control) was restricted to the average amount consumed by individual birds in group 1 (experimental).
The SGOT activity was measured by the method of Karmen (1955) as described in Sigma Bulletin No. 505 (Anonymous, 1960) . All chemicals used in this analysis were purchased from the above company. Total serum nitrogen was determined by the method of Zuazaga (1942) , and for non-protein nitrogen, the method developed by Folin and Wu (1919) was used. The reagents were prepared according to the description of Hawk et al. (1954) . Serum uric acid was determined by the method of Brown (1945) . For paper electrophoresis, the procedure described by Aronsson and Gronwall (1958) was followed, using LKB paper electrophoresis equipment (LKBProducter AB, Stockholm, Sweden). The paper strips were scanned in a Spinco model R Analytrol (Beckman Instruments, Inc., Fullerton, California).
Analysis of variance was made according to Snedecor (1956) , and all statements regarding significance are based on a 5 percent level of probability.
RESULTS AND DISCUSSION
Chickens fed the pyridoxine deficient diet developed several symptoms, namely, reduced feed intake, loss in body weight, cessation of egg production, and hyperexcitabilitiy alternating with droopiness. Reduction in feed consumption was observed at the end of the second week of the experimental period, whereas hyperexcitability and droopiness appeared about the 5th-6th week of the experimental period and increased in severity as the experiment progressed.
Data on body weight changes for both experiments are presented in Table 3 . In the course of experiment 1, there was appreciable loss in average body weight of the birds fed the pyridoxine deficient diet while an increase in weight was observed for control birds. Statistical analysis of body weight data at the 12 th week showed that reduction in body weight in the vitamin B, ; deficient birds was significant. In experiment 1, average body weight of birds fed the purified pyridoxine adequate diet was comparable to those fed the practical diet indicating that the former diet is capable of supporting normal weight gain. Body weights of the pair fed group in experiment 2 were not reduced to the same extent as those of the deficient birds, which indicated that in the deficient birds factors other than reduced feed intake must account for the greater weight loss. Data for feed consumption per bird for each 2-week period and for egg production are presented in Table 4 . The feed consumption of the vitamin B 6 deficient group was markedly lowered. The difference in feed intake between the 2 control groups may be due to a lesser palatability of the purified diet, to its higher energy content or to both factors. The average weekly feed intakes of the deficient birds in both experiments and of the pair-fed control birds in experiment 2 were similar and fell in the range of 400-520 gm.
Egg production of the deficient group in experiment 1 dropped sharply by the 4th week and production ceased completely by the 6th week. In birds fed the pyridoxineadequate purified diet egg production was lower than that in the group fed the practical diet. This reduced egg production may have been due to the lower feed consumption of these birds or to a deficiency in this ration of undetermined nature. This observation is in agreement with that of Fuller et al. (1961) who reported lower egg production in birds receiving a purified pyridoxine adequate diet. Restriction of feed intake in experiment 2 resulted in cessation of egg production in the pair-fed B 6 -adequate group the 3rd week after initiation of the experiment. However, 2 birds in this group laid at irregular intervals and produced a total of 7 eggs during the last 2 months of the experimental period.
The results of serum analyses for birds in both experiments are presented in Table 5. Analysis of variance of SGOT data showed significantly lower values in the experimental groups with activity losses of 22-25 percent. Goswami and Robblee (1958) have reported considerable reduction in blood GOT activity of chicks fed a B 6 -deficient diet. Similar observations were made in mammals as indicated by the report of Brin et al. (1960) who found in vitamin B 6 deficiency a moderate reduction of plasma GOT in the adult rat (22%) and a drastic reduction in the young (63%). No statistically significant differences were found in total nitrogen of serum obtained from the experimental and control groups in either experiment. In experiment 2, NPN values of the experimental birds were found to be significantly higher than those of the pair-fed birds. Moreover this trend was observed in experiment 1 (Table  5 ), but the differences were not statistically significant. Hawkins et al. (1946) reported similar findings in vitamin B 6 deficient and control rats. In both experiments, vitamin B 6 deficient birds had a significantly higher serum uric acid concentration than (Sturkie, 1961) . In the present instance, however, the increased uric acid concentration is apparently due to the deficiency itself since the diet control group did not exhibit any rise in uric acid although their egg production was considerably lower than that of the normal controls. There is practically no difference in total serum protein concentrations between the deficient and control birds. Similarly, Beaton et al. (1953) found no differences in the concentrations of serum proteins between B 6 deficient and control rats. The data on the relative concentrations and ratios of serum electrophoretic fractions (Table 5) show that, in experiment 1, the control groups had lower albumin and higher globulin concentrations than the experimental group. However, in experiment 2, the pair-fed control birds and their deficient counterparts had similar values for albumin and globulin, respectively. The indication therefore is that the differences observed in experiment 1 were primarily due to the effect of inanition. The relative amount of Y-gl°D U l m was consistently lower in the experimental than in the control groups in both experiments; statistical analysis of albumin/globulin ratio values showed no significant differences in either experiments.
SUMMARY
Two experiments were conducted to study the effect of vitamin B 6 deficiency on SGOT activity, total serum nitrogen, nonprotein nitrogen and the serum electrophoretic pattern in mature White Leghorn females. In addition, data on body weight, feed consumption and egg production are reported.
Vitamin B 6 deficiency, induced in mature females chickens by feeding a pyridoxine deficient diet, resulted in loss of body weight, cessation of egg production, drop in feed consumption and reduction in SGOT activity. Data obtained with a pair-fed control group showed that the loss in body weight was due to reduced feed intake as well as to vitamin B 6 deficiency per se.
No significant changes were detected in serum total nitrogen as a result of pyridoxine deficiency; however, NPN values were increased. B 6 deficiency had no effect on albumin or total globulin levels but ap-peared to cause a reduction in the -y-globulin fraction. The albumin/globulin ratio was not altered in B 6 deficiency. has been set up by the National Research Council of the United States. This is the result of a general feeling among life scientists that their discipline lags far behind the physical sciences in effective handling of technical information and communications.
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